INTRODUCTION H
OVLAND and Sears (2) attempted to verify a causal relationship between economic frustration and aggressive behavior as expressed in lynchings by a statistical study. The statistical technique was as follows: linear trends were computed for the numbers of lynchings reported for the years 1882 to 1930, inclusive, in the United States. Two figures were available for each year, the total number of lynchings in the United States, including both colored and white victims, and the number of lynchings of Negroes, most of them occurring in fourteen Southern states. Thus two trend equations were computed. The method of least squares was used in the computations. Similar computations were performed for the total value (in dollars) of cotton produced in fourteen Southern states and for the per-acre value of the cotton. The deviations of the numbers of lynchings and of the cotton value from the figures predicted by means of the trend lines were determined. In addition, an average Ayres index was computed for each year from the monthly composite indices of economic activity reported by Ay res (i). Thereupon a number of tetrachoric correlations were obtained by using two approximation methods: Hovland and Sears had attempted to avoid this error by computing linear trends and using the deviations of their variables from the trends in their correlations. Unfortunately, an examination of their data suggested that in so 154 doing they introduced another error; the trends exhibited by the data were not linear and some of their correlations seemed to be artifacts caused by the arbitrary choice of straight lines which were not appropriate to the data. In the course of computations performed in order to verify this suspicion, a second error was discovered: for one pair of variables, tetrachoric correlations as used by Hovland and Sears were seriously misleading. Their use presupposes normal distribution and homoscedasticity of the variables; apparently, these conditions were not fulfilled, inasmuch as a marked discrepancy between certain tetrachoric correlations and the corresponding more basic product-moment correlations was found to exist.
DATA AND RESULTS
The curves presented in Figure i picture the data given by Hovland and Sears.
Curve i represents the per-acre value of cotton produced in fourteen Southern states, obtained by dividing the total value of cotton, in dollars, by the number of acres under cultivation. The data were obtained by the authors from the Statistical Yearboot( of the United States (4).
Curve 2 represents the total value of cotton, produced in the same states, obtained from the same source.
Curves 3 and 4 represent the numbers of lynchings of Negroes and the total numbers of lynchings, respectively; the data were obtained from the Negro Yearbook^, /pj/-j2 (6).
Curve 5 represents the Ayres index of economic activity (i).
The straight lines represent linear • trends for the whole period, computed by the method of least squares, as by Hovland and Sears. 
Per-Acre Value and Total Value of Cotton.
There is an obviously close correspondence between the rises and falls of the curves for the per-acre value and the total value of cotton. Since, according to Hovland and Sears, the correlation with the fluctuations of lynchings was higher in case of total cotton value, the per-acre value of cotton was ignored in the present study.
Total Cotton Value and Negro Lynchings. The two curves are markedly different in shape, neither of them suggesting a linear trend. The cottonvalue curve begins with an approximately flat stretch representing the first 'i 8 years, while the curve of lynchings begins with a rise covering n years. Between 1900 and 1913 the cotton-value curve exhibits a fairly regular rising trend and after 1914 is characterized mainly by large irregular rises and falls; the curve of lynchings exhibits a downward trend from 1893 until 1930; deviations from the downward trend suggest the presence of a secondary cyclical trend.
The equations of the straight lines fitted to the two curves (as by Hovland and Sears) were: 3/2 = 709.3 + 27.01 (x -1906) and ys = 69.9 -i .68 (x -1906), where 'yz represents the cotton value in millions of dollars, ys the number of lynchings, and x the year.
The first 10 points of the cotton-value curve lie over the straight line, while the next 24 points lie under it. The curve of Negro lynchings begins with 8 points lying under the corresponding straight line while during the next period the large majority of points lie over it (13 out of 14, 18 out of 22). Thus, while there is no resemblance between the curves, there is a considerable amount of inverse correspondence between the signs of their deviations from the respective straight lines; the correspondence is produced by dissimilar features, the long flat portion of one curve and the rather short rise of the other. These features give one curve an essentially concave left half (as seen from above) while the corresponding part of the other curve is convex. The correlation reported by Hovland and Sears seems to be due to the poor fit of the straight lines to data exhibiting non-linear trends during a considerable portion of the period under examination.
In order to investigate the matter further, each of the two curves was divided into portions, and a straight line was fitted to each part separately. The periods and the equations of the straight lines are listed. Inspection suggests that the fit of the trend lines thus obtained is reasonably close. Deviations of the variables from the trend lines were computed and correlated with each other by the productmoment formula. The correlation for the whole period was +.014. In view of the large size of the fluctuations of the value of cotton beginning with 1914, a separate correlation was computed for the years 1882-1913; this correlation was -.25. Both correlations are very different from the one reported by Hovland and Sears.
Total Lynchings and Ayres Index of Economic Activity. Inspection of the curves indicates a different situation for this pair of variables. In the first place, a linear trend does not seem to be as inappropriate to numbers of total lynchings as to numbers of lynchings of Negroes. Curve 4 begins with a rise which is less marked and considerably more irregular than that of curve 3 (Negro lynchings). There are no long portions of the curve lying wholly above or below the straight line. Secondly, there is an apparent tendency for curves 4 and 5 to fluctuate in opposite directions.
The results of inspection just mentioned were verified by computations. Since curve 4 begins with an apparent rise, followed first by a steep drop and then by a more gradual one, the curve was divided into three portions, and linear trends were computed separately for each part; in addition, a parabolic trend was computed for the middle period. The periods and corresponding equations were: For this pair of variables the choice of the type of trend lines affected the correlations but slightly; however, tetrachoric correlations failed to approximate the product-moment correlation, the latter being considerably lower than the former.
The accompanying scatter diagram (Ayres index-deviations from single linear trend) was prepared in order to demonstrate the relation between the variables. DISCUSSION Large discrepancies are apparent between the high correlations between fluctuations of lynchings and of economic indices obtained by Hovland and Sears and the much lower correlations reported in this study. The discrepancies are due to two changes in statistical procedures: (i) the use of product-moment correlations instead of tetrachoric correlations, and (2) the subdivision of the time interval under investigation on the basis of inspection of the curves, and computation of linear trends for parts of the period rather than for the whole period. The advantages of the changes in the procedure remain to be discussed.
1. The advantages of using productmoment correlations rather than tetrachoric can hardly be questioned. Tetrachoric correlations derive their validity entirely from the fact that they tend to approximate product-moment correlations under certain conditions, these being homoscedasticity and normal distribution of the variables. If a tetrachoric correlation fails to approximate the corresponding product-moment correlation, it becomes meaningless. The inference is legitimate that the necessary conditions for the use of the tetrachoric formula are not fulfilled. Thus the product-moment correlations of the order of -.34, reported here, are clearly preferable to Hovland and Sears's tetrachoric -.62 as describing the relationship between the fluctuations of total lynchings and the Ayres index.
2. Hovland and Sears's use of one linear function as descriptive of the trend exhibited by each of the variables over a 49-year period is an arbitrary procedure. Any analytical functionlinear, polynomial, exponential, etc.-'can be fitted to any set of data by the method of least squares. The choice of the function to be fitted may be determined by theoretical considerations or may be suggested by inspection of the data. Neither procedure requires the use of single linear trends for the 49-year period. Inspection of the curves of lynchings and of cotton values indicates that such linear trends are distinctly inappropriate. On theoretical grounds, there seems to be no plausible basis for the choice of any particular analytical function rather than some other; it is even perfectly conceivable that, due to historical events, different functions are appropriate during different periods and that no single function of any kind is applicable to the whole sequence of years. In case of Negro lynchings, a straight-line trend is theo- retically improbable. Some function (or sequence o£ functions) giving first a rising trend (due to population growth, increased completeness of reporting, and other factors), then a drop, and an asymptotic approach to zero is more plausible.
The use of linear trends for parts of the period is arbitrary also. But the fit of the lines thus obtained is reasonably close. Inspection of the curves suggests that deviations of the variables from trend lines obtained by the use of other analytical functions fitted to similar periods, or by the computation of moving averages, would not have been markedly different. Consequently, while the procedure used in this study cannot be viewed as perfect, it appears to be a reasonable approximation and more trustworthy than the one used by Hovland and Sears; its advantage lies in the fact that the lengths of the segments of the curves to which linear trends were fitted were chosen on the basis of inspection rather than arbitrarily. On the basis of the above considerations, it was thought that the high correlations reported by Hovland and Sears are essentially statistical artifacts.
Two additional correlations are quoted by Hovland and Sears and by other authors in support of the theory according to which economic frustration leads to criminal aggression. According to A. F. Raper (3), the correlation between lynchings and the peracre value of cotton in nine states was -.532 for the years 1900-1930. D. S. Thomas (5) reported, on the basis of English data between 1857 and 1913, a correlation of -.44 between fluctuations of the rate of property crimes with violence and an index of economic activity.
The significance of Raper's correlation cannot be evaluated. The author fails to state (op. tit., p. 31X whether the variables correlated are raw data or deviations from trend lines. If the latter were used, it is unclear how the curved lines representing trends on the diagram in Raper's book were computed.
As far as the correlation reported by Thomas is concerned, it cannot be criticized on methodological grounds. Thomas used a method rather similar to the one in this investigation, but more elaborate. On the other hand, it is difficult to justify the choice of this particular correlation from Thomas' book. The correlation of the economic index with fluctuations of violence against persons was +.06, with malicious injury to property +.04 (op. cit., p. 143). These crimes seem to represent aggressive behavior more clearly than do property crimes with violence. The increase of the latter during periods of depression may be due to inexperience of people who are driven into property crimes "by bad economic conditions rather than to an increase of aggressive tendencies due to frustration. The clearly aggressive crimes are uncorrelated with economic conditions according to Thomas, which substantially agrees with the findings presenetd in this paper.
SUMMARY
The data used by Hovland and Sears in their study of lynchings as related to economic indices were re-examined, with the following results:
The trends exhibited by the numbers of lynchings of Negroes and by the total value of cotton were not found to be linear.
The total number of lynchings also suggests a non-linear trend; but, due to greater irregularity of the data, the fit of a straight line does not seem to be much poorer than that of a curve.
After the curve of the Negro lynchings was divided into two portions and the cotton-value curve into three portions, linear trends were fitted to each portion. The product-moment correlation between the deviations of the variables from their trend lines was +.014; for 1882-1913 it was -.25. The corresponding correlation (tetrachoric, utilizing deviations from linear trends for the whole period 1882-1930) reported by Hovland and Sears was -.72.
Deviations of total number of lynchings from this linear trend for the whole period were found to correlate with the Ayres index to the extent of -.34 when the product-moment formula was used, as compared to a tetrachoric correktion of -.65 reported by Hovland and Sears. Dividing the period into three portions and using deviations from trends separately computed for each portion gave slightly lower negative correlations, -.28 by the product-moment, -.55 by the tetrachoric formula. The use of a parabolic trend for one of the periods resulted in a correlation (productmoment) of -.33.
The correlations reported here agree substantially with the correlations pertaining to British crime rates reported by D. S. Thomas, who used somewhat similar but more elaborate statistical procedures. The method is not viewed as perfect, but the correlations are considered to be closer approximations to the truth than those reported by Hovland and Sears.
